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ASPECTS OF THE PHYSIOLOGY OF HEART FAILURE
There has been considerable advance in the last fifty
years in our understanding of the chemical mechanism
and of the physico-chernical events that underlie the con·
version of potential chemical energy to mechanical work
in both cardiac and skeletal muscle.' It was evident in the
early years that oxygen consumption and the metabolism
of food materials such as carbohydrates were neces ary
for contractile activity of the heart and keletal muscle.
These metabolic processes were shown to have an indirect
relationship to the contractile process. It was also shown
that the breakdown of phosphocreatine was the chemical
event supporting contraction. This in turn came to be
regarded as indirectly involved, and the breakdown of
adenosine triphosphate (ATP) to adeno ine diphosphate
(ADP), which accepts phosphate from phosphocreatine,
was considered to energize the contractile mechanism.
It has long been known that a viscous protein 'myosin'
can be extracted from muscle. This substance appeared to
be the likely structural component and the working sub·
stance of the myofibril. With the knowledge of the
chemical nature of this substance and of the energy source
ATP, the concept arose that 'myosin' was a contractile
enzyme deriving its energy from the hydrolysis of ATP.
Experiments revealed remarkable reactions between
'myosin' and ATP.
Szent-Gyorgyi and his collaborators showed that 'myo-
sin' was in reality a complex of two proteins, actin and
myosin, which they called actomyosin. They regarded
actin and myosin to be dissooiated during rest, but com-
bining on being stimulated, and with adsorption of ATP
to change into the contracted state.
It has been known for very many years that the
striations in muscle reveal something .about the mechanism
of contraction, but only in recent years has it become
possible to attempt to correlate muscle chemistry with
structure. Thin sections for electron microscopy and the
specific extraction of actin and myosin from intact muscle
fibres have enabled the Huxley and their colleague to
localize the structural proteins in mu cle fibre!" From
their studies they propo ed that in mu cle contraction the
wave of depolarization induces changes which permit the
thin I filaments (i otropic band) to lide pa t the tationary
and thicker A filaments (ani otropic band), thu producing
hortening; the thin filaments interdigitate with the thick
filaments, and this is energized by the breakdown of ATP.
This knowledge of the chemistry of the normal con-
tractile process, with all the new idea and technique, ha
been applied to studies of the defect in heart failure. It
was Starling who howed that contraction energy increa e
up to a certain optimal length of the myocardial fibres
and that the energy of contraction dimini he when the
fibres are tretched beyond the critical length. Thu in
congestive cardiac failure it might be that there ha been
excessive stretch of the muscle fibres.
In certain types of heart failure (anoxia, vitamin defi-
ciencies, hormonal disturbance) a metabolic defect can be
demonstrated, but in failure occurring in chronic hyper-
tensive disease and valvular disea e there appears to be
no metabolic defect. In these condition the basic defect
would appear to be a failure to tran form available meta-
bolic energy into mechanical work.
The answers to many of the problem concerning the
defect in heart failure are not yet available. Whether
abnormal contractile proteins are formed, or failure occur
in excitation - contraction coupling, or partial or com-
plete withdrawal occurs of the thin filaments from their
relationship with the thicker filaments, or whether there
is loss of essential electrolytes, i not established.' It is
to be hoped that with the application of newer techniques
more will become known about this intriguing and im-
portant problem.
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AMrnULANS- EN 0 GEVALLEDIENSTE
D
As gevolg van die algemene omstandighede waaronder ons
leef, is daar weer orals in ons land, soos ook oor die res
van die wereld, 'n hernude belangstelling in die doeltref·
fende orgarusasie van ongevalledienste. Ons leef in 'n tyd
waarin die bedreiging van ongelukke 'n baie belangrike
faktor geword het by die beskouing van die publieke ge-
sondheid en veiligheid. Van dag tot dag is ons bloot-
gestel aan nywerheidsongelukke, aan pad- en straatonge-
lukke, en aan ongelukke in die huis. En op die agtergrond
van ons gedagtes is daar altyd die gevare wat daar skuil
in natuurrampe en oorlogsontwrigting.
Hierdie belangstelling in die orgarusasie van ongevalle-
dienste het belangrike fasette. Een faset van die probleem
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is die organisasie van ongevalleafdelings wat verbonde i
aan opleidings- en algemene ho pitale. Hierdie fa et van
die probleem is alreeds herhaaldelik in die Tydskrif be-
spreek,,·a toe ons onder meer gese het dat as on by die
inrigting van ons mediese dienste die verbeelding owel
as die verstand wIl gebruik, dit daartoe kan lei dat on
meer in staat sal wees om nie net noodsaaklike dienste te
lewer nie, maar ook konstruktiewe, voorbehoedende
dienste.
'n Ander aspek van die probleem van die hantering van
ongevalle, veral in die geval van ma sa-ongevalIe, is die
vraagstuk van die in kakeling van hulpdien te uit die ge-
meenskap. Oor hierdie saak is daar verskil van mening.
663
664 S.A. MEDICAL JOURNAL 12 August 1961
ALCOHOLISM AND LIVER-FUNCTION TESTS
1. BERSOHN, RSc., M.R, RCH., and M. C. FRAME, M.B., RCH., D.P.M.
South African Institute for Medical Research, Johannesburg
Prof. lan Aird' glo, byvoorbeeld, dat hulp ID. 'n nasionale
natuurramp beperk behoort te word tot burgerlike persone
wat verbonde i aan die Interna ionale Rooikruisorganisa-
ie, en geen ander hoegenaamd Die. Aan die ander kant
i daar diegene wat meen dat wydver preide fasiLiteite
00 byvoorbeeld, van die \ eermag en van burgerlike
organi a ie, gebruik moet word. Dit sal goed wees a
hierdie a pek van die probleem nog veel meer in besonder-
hede be preek en uitgeplui kan word, odat die elemente
an 'n ra ionele plan beskikbaar kan wees om op terug te
val wanneer dit ook al mag nodig wee.
'n Derde belangrike a pek' van die probleem waaroor
on kryf, i die vraag tuk van die doeltreffende organisa-
ie van ambulansdienste. Een manier waarop die saak
benader kan word, i deur noue samewerking met ambu-
lans tasies. Daar moet skakeling tussen die ambulansdienste
en die ho pitaal wees gedurende al die stadiums van elke
besondere nooddiens. Byvoorbeeld, sodra die ambulans in
kennis gestel word van 'n ongeluk, moet die hospitaal ook
gewaar ku word. Deur middel van radiofone moet die
ambulansamptenare gedurig met die hospitaal in verbin-
ding bly. Sodra die ambulans by die plek van die ongeluk
aankom, moet 'n skatting van die omvang van die ongeval
en van die verwagte aansprake op die hospitaal gemaak
word. Op hierdie manier kan alles in gereedheid gebring
word by die hospitaal om volstoom te begin werk sodra
die eerste ongevalle aankom, sodat die verloor van be-
Bailie in 1793 and Addison in the early part of the 19th
century recognized some association between alcoholism and
cirrhosis of the liver.1
According to Jolliffe and Jellinek2 cirrhosis is 6·8 times
as frequent in alcoholics as in a non-drinking population; the
incidence of cirrhosis is, however,low,even insevere alcoholics,
and numerous alcoholics are found with completely normal
livers. According to Zieve and HilP there is no definite
relationship between alcoholism and liver function in healthy,
well-nourished and gainfully employed individuals. Relatively
large amounts of alcohol may be consumed without evident
abnormality of hepatic-function tests.
Where alcoholic excess leads to hospitalization, functional
abnormalities are encountered, and varying numbers of these
individuals, by continuing their excesses, eventually develop
fatty livers and portal cirrhosis. Spree drinkers are less likely
to develop liver damage than continual topers. This is pro-
bably explained by the fact that spree drinkers eat reasonably
well in the intervening periods. Sherlock1 suggests that there
may exist an inherent individual susceptibility to alcohol.
The type of beverage consumed does not appear to influence
the liability to develop cirrhosis. The exact relationship
between alcohol and cirrhosis remains conjectural and there
are probably several contributing factors.
Relationship between Alcohol and Cirrhosis
Alcoholic cirrhosis is probably caused by a combination of
nutritional factors and, in some instances, by a direct toxic
effect on the liver.
langrike tyd by die behandeling van pasiente wat aan
ernstige skok lei, uitgeskakel kan word'.
Die mening word ook gehuldig dat ambulansdien te
direk onder die beheer van die hospitaal moet val, sodat
die reeling en organisa ie van ambulansdienste 'n integrale
deel van die werk en verantwoordelikheid an die onge-
valleafdeling vorm. As dit die geval i, ou dit byvoorbeeld
maklik wees om mobiele eenhede te organiseer wat dit
moonilik sou maak om geneeskundige en verpleging-
dien te beskikbaar te stel- van die ongelukstoneel af tot
in die hospitaal.
So 'n reeling sou dit ook makliker maak om die hele
saak van vroee, voorlopige behandeling van geskokte
pasiente op 'n wetenskapLike voet te plaas. Soos bekend,
bestaan daar verskil van mening oor wat die aard en
omvang van behandeling op die ongelukstoneel moet wees.
Teen die agtergrond van 'n diens soos wat ons in die
gedagte het, sou hierdie verskille mettertyd oorbrug en
uitgewis kan word, sodat 'n metode kan ontstaan wat slegs
die beste bied vir die ongelukkige pasiente - of hulle nou
ook al die slagoffers is van motor- of trein- of vliegtuig-
rampe, aardbewing, politieke of militere opstote, of bom-
aanvalle.
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Added caloric intake in the form of alcohol leads to in-
creased choline requirements which may not be met. Cirrhosis
in animals is more readily produced by an increased caloric
intake in the presence of a fixed amount of lipotropic sub-
stances. Evidence exists that in alcoholic cirrhosis a relative
choline deficiency exists, and a state of nutritional imbalance
ensues.
The anorexia, associated gastritis, and other gastro-
intestinal disturbances so often found in the alcoholic, lead
to decreased absorption of protein and vitamin R In addition,
the alcoholic, after spending much of his earnings on drink,
has very little left to purchase protein-rich foods. This results
in a deficiency of protein intake, and evidence exists that in
the presence of a low protein intake liver disease is more
common. This factor can therefore be referred to as a state of
'nutritional deficiency'.
The third factor, a direct toxic effect on the liver, may result
from toxins being more easily absorbed from the damaged
intestinal mucosa. Certain alcoholic beverages may contain
toxic substances which may possibly exert a direct effect on
the liver, or alcohol may aggravate defined and undefined
hepatotoxic substances.
Alcoholism
'Alcoholism' can be defined as a state of periodic or
chronic intoxication, detrimental to the individual and
society, and produced by the repeated ingestion of alcoholic
beverages. Its characteristics are: (1) Compulsion to continue
taking alcohol, (2) early development of tolerance to alcohol,
